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SUMMARY

OnAugust 13, 2001, a 34-year-old male volunteer
FireFighter responded onthefirs darmtoaworking
fireinathree-gtory, 60-unit senior citizensgpartment
complex. After fireextinguishment and rehabilitation
(Rehab), thevictim was performing awalk-through
survey on thethird floor during overhaul when he
collapsed. Crew members carried him down the
stairway and outsi de the gpartment complex where
paramedics assessed him and found him to be
unresponsive, not breathing, and pulseless.
Approximately 43 minutes later, despite
cardiopulmonary resuscitation (CPR) and advanced
lifesupport (ALS) administered onthesceneand at
the hospitdl, thevictimdied. Thedeath certificate
and autopsy record, completed by the Associate
Chief Medical Examiner, listed hypertrophic and
arteriosclerotic cardiac disease astheimmediate
cause of death.

The following recommendations address some
genera health and safety issues. Thislistincludes
some preventive measures that have been
recommended by other agenciesto reducetherisk
of on-the-job heart attacksand sudden cardiac arrest
amongfirefighters. Thesesdected recommendations
have not been evaluated by NIOSH, but they
represent published research or consensusvotes of
technica committeesof theNationd FireProtection
Association (NFPA) or fire service labor/
management groups. Whiletheserecommendations
could be used at thisFire Department, it isunlikely
any of these measures could have prevented this
victim’'suntimely degth.

* Conduct mandatory preplacement medical
evaluations consistent with NFPA 1582 to
determine a candidate’'s medical ability to

perform duties without presenting a
significant risk to the safety and health of
themselves or others.

* Provide mandatory annual medical
evaluations consistent with NFPA 1582 to
determine fire fighters medical ability to
perform duties without presenting a
significant risk to the safety and health of
themselves or others.

* IncorporateexercisestresstestsintotheFire
Department’s medical evaluation program.

* Phase in a mandatory wellness/fitness
program for fire fighters to reduce risk
factors for cardiovascular disease and
improve cardiovascular capacity.

» Carboxyhemoglobin levels should be tested
on symptomatic or unresponsive fire
fighters exposed to smoke.

INTRODUCTIONAND METHODS
OnAugust 13, 2001, a34-year-old maeFireFighter
lost consciousnessduring overhaul a astructurefire.

The Fire Fighter Fatality I nvestigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the program isto determine factorsthat cause or contribute
to fire fighter deaths suffered in the line of duty.
Identification of causal and contributing factors enable
researchers and safety specialists to develop strategies for
preventing future similar incidents. The program does not
seek to determine fault or place blame on fire departments
or individual fire fighters. To request additional copies of
this report (specify the case number shown in the shield
above), other fatality investigation reports, or further
information, visit the Program Website at
www.cdc.gov/niosh/firehome.html

or call toll free 1-800-35-NIOSH
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Despite CPR and ALS administered by crew
members, theambulance crew, andintheemergency
department, thevictimdied. NIOSH wasnotified
of thisfatality on August 14, 2001, by the United
SatesFreAdministration. On September 17, 2001,
NIOSH contacted the affected Fire Department to
initiate the investigation. On October 3, 2001, a
Safety and Occupational Health Specialist and a
Vidting Saentist fromthe NIOSH FreFghter Fatdity
I nvestigation Team traveled to New York to conduct
anon-steinvestigation of theincident.

During the investigation NIOSH personnel
interviewed thefollowing:

* FireChief

* Initid Incident Commander

*  Crew membersonduty withthevictim

* Victim'spersond physician

* Victim'swife

Duringthedtevisit NIOSH personne reviewed the

following:

*  FreDepatment policiesand operating guidelines

» FireDepartment training records

*  FireDepartment annual report for 2000

* FireDepartment incident report

*  Emergency medicd service (ambulance) incident
report

» Hogspital emergency department report

*  FreDepartment phys cal examination protocols

* Desathcertificate

* Autopsy record

* Past medica records of the deceased

INVESTIGATIVERESULTS

Incident. OnAugust 13, 2001, at 1406 hours, the
involved Fire Department (FD #2) was dispatched
“second due’ as part of an automatic mutual-aid
alarm to a structure fire started by lightning.
Responding were Engine 1 (Driver/Operator,
Lieutenant, Advanced Fire Fighter/ Emergency

Medica Technician[FF/EMT], and aFire Fighter),
previously dispatched to amotor-vehicleaccident
(MVA) and preparing to clear the scene, and Engine
4 (Driver/Operator and three Fire Fighters[including
thevictim]), at the Fire Department on standby for
theMVA. Additional personnel (aCaptain and two
FireFighters) drovethelr privately owned vehicles
(POV) tothe scene.

Thestructureinvolved wasathree-story, L-shaped,
60-unit senior citizensgpartment complex of ordinary
construction. (Seephotograph). Thetemperature
was 77° Fahrenheit (F) and therel ative humidity was
62%. During theincident, thetemperatureroseto
82° Fand therelative humidity roseto 87%.

Engine 1 arrived onthe sceneat 1410 hoursto find
flamesvisiblefrom theroof of the structure. The
Engine 1 Lieutenant became the initial incident
commander (IC). Engine4 andanambulancearrived
onthesceneat 1411 hours. Engine 4 connected to
anearby hydrant with a 5-inch supply hose and
supplied Engine 1 with water. Both engineswere
positioned at thefront of thestructure. Crewspulled
a2¥~inch hosdineand al¥xinch hosdineoff Engine
1, and the deluge gun on Engine 4 was placed into
service. Thevictim andthe|C, both wearing full
bunker gear and salf-contained breathing apparatus
(SCBA), onair, entered the structure and assi sted
the residents in walking to the exits. Another
ambulance (Unit 2) and two additional mutual aid
departments (FD #3: Ladder 1 and an ambulance,
Rescue 9 and FD #4: Engine 1 and Engine5) were
dispatched.

The“first-due” fire department (FD #1: Engine 2
and Engine5) responded at 1414 hoursand arrived
on the scene at 1417 hours. A second alarm was
requested and afourth mutual-aid department (FD
#5/Ladder 8) was dispatched. A local sheriff,
gpartment complex gtaff, severd bystanders, andfire
fightersfurther asssted with theevacuation effort by
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assstingtheresidentsinwalking fromtheexitstoa
safeareaacrossthe parking lot. After theresidents
wereevacuated and accounted for, thevictimwalked
to hisEngine 1, removed hisbunker coat, and sat
down ontherunning board.

Ladder 1 arrived onthe scene, was positioned behind
the structure, and the master stream was directed
onto theroof areaof theright wing. Unit4fromFD
#1 (Captain and one Fire Fighter) and theambulance
from FD #2 responded. Rescue 9 from FD #3,
Engine1fromFD #4, and Unit4from FD #1 arrived
onthescene, andthe Unit 4 Cgptain assumedincident
command (IC). Rescue 9 set up aRehabilitation
(Rehab) area. Ladder 8 arrived on the scene and
was positioned infront of thestructureto direct the
master stream onto the center of the structure. The
Assistant Chief (AC) from FD #4 was appointed
Incident Safety Officer (1S0O). Thel SO respongbility
was shortly transferred to a FF from FD #1. At
1435 hours, acascade unit wasrequested (Unit 11)
and afifth mutud-aid department (FD #6) responded
at 1442 hours, arriving on the scene at 1502 hours.

After spending approximately 1 hour at the scene,
thevictim and hiscrew memberswere soon directed
to Rehab. In Rehab, thevictim’svital signswere
taken, and he received water and rested for 10
minutes. TheAdvanced FF/EMT from Engine 4
spokewith the victim, and he had no complaintsor
symptomsof chest pain or other medical condition.

Asthefirewasnearly extinguished, concern arose
regarding personnel accountability. ThelC ordered
al crews to stop operations and report to the
command post to assure accountability and to
evaluate the operation. It wasthen reported that
two fire fightersfrom FD #2 were missing. The
emergency egresssignal (air horns) was sounded,
and al personnel evacuated the structure. Thefire
fighterswere soon|ocated outside the structure.

The east/west wing of the structure had 8 inches of
water on thethird floor, and the north/south wing
had 3 to 4 inches of water on thethird floor. Two
submersible pumps were placed into service to
removethewater. Threefirefighters, taking two
1%>-inch hoselinesand athermal imaging camera
(TIC), entered the north/south wing to check for fire
extensonand hot spots. Inaddition, threefirefighters
(including thevictim and the Engine 4 LT) took a
1%+inch hoselineand aTIC and entered the east/
west wing to check for fireextension and hot spots.
The victim was wearing full bunker gear but no
SCBA.. Afirefighter advised the east/west group
that therewas nothing el seto do, so they stood by.
Thevictim began showing aprobationary FreFighter
wherethefire started and what afirewall actualy
looked like. Ashewaspointingtothefirewall, he
collapsed (1600 hours).

The probationary Fire Fighter and another Fire
Fighter assisted thevictimto thefloor and took his
helmet off. TheLT notified the|C that aman was
down. TheRapid Intervention Team proceeded to
the west wing, and Rescue 9 was alerted. Crew
memberscarried thevictim down the stairsand met
incoming paramedics (carrying a Stokes basket) at
thelanding betweenthe second and thirdfloors. They
took his bunker coat off, opened his airway, and
placed thevictiminthe Stokesbasket, then continued
carying himtheremainder of theway downthegairs,
out of thestructure, and over tothe Rehab areawhere
paramedicsbegan medical careat 1602 hours.

Assessment reveal ed the victim was unresponsive,
with four breaths per minute and apulserate of 46.
Anora airway wasinserted, and acardiac monitor
was connected to thevictim, revealing bradycardia
(pulserate of 46). Assisted ventilations viabag-
valve-mask werebegun. AnlV linewasinserted,
and AL S medicationswereadministered. At 1605
hours the cardiac monitor revealed bradycardia
which progressed to ventricular fibrillation at 1606
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hours. A cardiac shock was immediately
administered. Thevictimwasintubated, and two
additional shocksweredeliveredwith no changein
patient status. CPR (chest compressions and
assisted ventil ationsviabag-va ve-mask) was begun.
Threeadditiona shockswereddivered and the heart
rhythmrevertedto asystole (no heartbeat). Thevictim
was placed onto abackboard, loaded into Rescue
9, and transported to the hospital at 1618 hours.
AL Smeasuresand CPR were continued enroute.

Rescue 9 arrived at the hospital emergency
department (ED) at 1627 hours. Insidethe ED, a
cardiac monitor reveal ed asystole (no heartbesat).
CPR and AL Smeasurescontinued until 1643 hours,
when the victim was pronounced dead by the
atending physician.

Medical Findings. Thedegath certificate, completed
by the Associate Chief Medical Examiner, listed
“hypertrophic and arteriosclerotic cardiac disease”
astheimmediate cause of death and fatty liver asa
contributing factor. A carboxyhemoglobinlevd (to
assessthevictim'’scarbon monoxide exposure) was
not performed. Pertinent findingsfrom the autopsy,
also performed by the Associate Chief Medical
Examiner, on August 14, 2001, included

Borderlinecardiomegdy (anenlarged heart weighing

400 grams)

Dilated cardiac chambers

Moderate occlusive coronary artery disease (CAD)
70% narrowing of theleft main coronary artery
Some narrowing of theleft anterior descending
coronary artery
Some narrowing of theright coronary arteries

Pulmonary congestion and edema

Featty liver

Hepatosplenomegay

AccordingtotheAssociate Chief Medica Examiner,
a microscopic examination of the heart was

conducted; however, the autopsy report did not
include any description of histologic findingsof the
heart muscle.

TheFireFighter had thefollowing risk factorsfor
coronary artery disease (CAD): malegender, high
blood pressure, high blood cholesteral, obesity, and
physical inactivity. The victim was currently
prescribed a medicationtolower hisblood pressure.
INn2001 thevictim had aroutinephysicd examination
givenby hisprivatephysician. Theexamrevealeda
height of 5' 9", aweight of 206 pounds, a blood
pressure of 120/82, total cholesterol of 258 mg/dl,
cholesterol/ HDL ratio of 6.14, LDL of 142 mg/dl,
andtriglyceridesof 371 mg/dl. Hewaslast cleared
for firefighting dutiesby acontract physcianin 2000.

Accordingto hiswifeand crew members, thevictim
had no complaintsof chest painsor any other heart-
relatedillness. Hedid not have afamily history of
heart disease. During thetwo weeksbeforeandthe
day of theincident, the victim did not report any
symptoms suggestive of anginaor heart attack to
anyone. Theday of theincident, thevictimworked
around hishouse beforeresponding tothecall.

DESCRIPTIONOF THE FIRE
DEPARTMENT

At the time of the NIOSH investigation, the Fire
Department cons sted of 42 uniformed personnd and
served a population of 27,000 residents in a
geographic area of 52 square miles. There were
twofirestations.

In 2000, the Fire Department respondedto 176 calls:
108 EMScalls, 15fasecalls, 13 servicecalls, 12
rescue calls, 8 hazardous-condition calls, 8 good-
intent calls, 5 structurefires, 5vehiclefires, 1 refuse
fire, and 1 other firecall.
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Training. TheFire Department requiresal new fire
fighter gpplicantsto passaninterview by Department
fire officersand the executive board, and they are
voted on at amembership meeting before becoming
aprobationary firefighter. Onceaccepted, the new
probationary fire fighter must pass a physical
examination performed by aphysi cian contracted by
the City. Thefirefighter thenrecelvesthe 42-hour
Basic FireFighter courserequired by the Statebefore
becoming acertified Fire Fighter and performing
interior structurd fire-fighting duties.

Recurrent training occursweekly. Firefightersmust
attend 12 drills and pass the annual physical
examindion. Thereisno Stateminimum requirement
for firefighter recertification. Thevictimwasacertified
Fire Fighter, and he had 16 years of fire fighting
experience.

Preempl oyment/Preplacement Evaluations. The
Department requiresapreempl oyment/preplacement
medica evaluationfor al new members, regardiess
of age. Componentsof thisevaluationincludethe
following:

A completemedical history

Vitd agns

Physcd examindion

Pulmonary functiontest (PFT)

Grosshearing eva uation (either the Department Of
Transportation (DOT) 5-foot whisper test or the 35-
decibel tone bar test)

Visonscreen

These evaluations are performed by a contract
physician. Oncethisevaluation iscomplete, the
contract physician makesadetermination regarding
medical clearance for fire-fighting duties and
forwardsthisdecisiontothe Fire Department.

Periodic Evaluations. Annual medical
evaluations are required by this Department for

al firefighters. Components of the evaluation
includethefollowing:

A completemedical history

Vitd agns

Physcd examinaion

Pulmonary functiontest (for SCBA users)
Grosshearing eva uation (either the Department Of
Transportation (DOT) 5-foot whisper test or the 35-
decibel tone bar test)

Visonscreen

Respirator fit testing

Thecontract physician performstheperiodic medica
evaluations. Medical clearancefor self-contained
breathing apparatus (SCBA) use and for fire
suppressiondutiesisrequiredfor al firefighters. If
anemployeeisinjuredor isill and cannot participate
inemergency responsesor Department activities, the
employee is evaluated by his or her personal
physician, who forwardshisor her recommendation
regarding return to work to the Fire Department,
which makesthefinal determination. Noexercise
(strength or aerobic) equipment isavailablefor thefire
fighters. No wellness/fitnessor health maintenance
programsarein placefor the Department.

Thevictimwaslast cleared for duty by the contract
physicianin 2000. Hedid not exerciseregularly.

DISCUSSION

In the United States, coronary artery disease
(atherosclerosis) isthemost common risk factor for
cardiac arrest and sudden cardiac death.! Risk
factorsfor itsdevel opmentincludeageover 45, mde
gender, family history of coronary artery disease,
smoking, high blood pressure, high blood cholesteral,
obesity, physica inactivity, and digbetes>® Thevictim
had fiveof theserisk factors(maegender, highblood
pressure, high blood cholesteral, obesity, and physicd
inactivity).
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The narrowing of the coronary arteries by
atherosclerotic plagues occurs over many years,
typicaly decades.* Heart attackstypicaly occur with
the sudden development of complete blockage
(occlusion) inoneor morecoronary arteriesthat have
not developed acollatera blood supply.® Thissudden
blockageisprimarily dueto blood clots(thrombos's)
forming on thetop of atherosclerotic plaques.

Heart attacks are confirmed by any of thefollowing:
autopsy findings (thrombusformation), blood tests
(cardiacisoenzymes), or ECGfindings. Thevictim
did not haveacoronary artery thrombuson autopsy;
he died before the cardiac isoenzymes became
positive; and he had no heartbeat to show the
characteristicfindingsof aheart attack on hisECG
Duetothevictim’'sage and only moderate CAD, it
isunlikely thisvictim had aheart attack. A more
likely scenarioisthat hissudden death wasdueto
sometypeof cardiac conduction abnormality. This
could be dueto aprimary problem of the heart’s
conduction system or secondary to some type of
cardiomyopathy.

Cardiomyopathy isadisease of the heart musclenot
resulting fromischemia(reduced blood supply tothe
heart muscle), hypertension (high blood pressure),
heart valve problems, or congenital abnormalities.®
The victim's autopsy was significant for several
reasons. First, onvisua examination, theAssociate
Chief Medical Examiner noted dilated cardiac
chambers. Dilated cardiomyopathy isacondition
characterized by dilatation of theheart chambersand
impaired ventricular contraction (pumping).
Microscopicfindingsarenonspecific, typically being
myaocyte hypertrophy (best appreciated as nuclear
hypertrophy [e.g., “box-car nuclel”]) with varying
degrees of interstitial/perivascular fibrosis, or
myafibrillar lossor myocytearophy.”® Unfortunately
the medical examiner did not includeinthewritten
report adescription of thefindingsof thevictim's
heart muscle. Although most cases of dilated

cardiomyopathy areof unknown etiology (idiopethic),
avariety of acquired or hereditary disorders can

causethedisorder. (Tablel) Although sudden degth
israrely theinitial presentation,®*°itisacommon
cause of death among idiopathic cardiomyopathy
(IDC) patients, accounting for 28 percent of all IDC
deaths?®

Although avariety of symptomsand medical tests
can provide prognostic information, patients at
greatest risk of sudden death or in need of anti-
arrhythmic therapy cannot yet be prospectively
identified.® Giventheinability toidentify patientsat
high risk for sudden deeth, thelow degree of efficacy
of anti-arrhythmic agentsfor IDC, thenumerousside
effectsof theseanti-arrhythmic agents, and thelack
of symptomsinthisFireFighter, itisunclear if an
earlier diagnosis could have been made, let alone
prevented hissudden dezth.

Investigationsinto the pathogenesis of IDC have
focused on four basic mechanisms: (1) inherited
factors, (2) viral myocarditis and other cytotoxic
insults, (3) immuneabnormalities, and (4) metaboalic,
energetic, and contractile abnormalities. These
mechanismsarenot mutualy exclusive, and severd
may combine to produce clinical disease in
susceptible patients. Theinherited factorsaccount
for approximately onethird of dl IDC cases** and
20 percent of patientswith IDC have at |east one
firs-degreerdative (parent, Sbling) with adecreased
gectionfractionand cardiomegaly (enlarged heart) .
Although IDC can betransmitted asarecessiveor
X-linkedtrait, autosoma dominantinheritanceoccurs
most frequently and exhibitsboth clinica variability
and genetic heterogeneity.™

Hypertrophic cardiomyopathy was listed on the
degth certificate asthe cause of death. Itisassociated
with sudden death in young men.*>¢ Autopsy
findingsarediagnostic: unexplaned hypertrophy and
microscopicfindingsof myocardid fiber disarray in
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the hypertrophic area.’® Asmentioned before, the
Associate Chief Medica Examiner’sreport did not
include awritten description of the heart muscle
histology. Itisimportant to determineif thiscondition
was present becauseit isan inherited (autosomal
dominant) disorder. Firs-degreerdativesof thisFire
Fighter may want to consult with their physicians
regarding whether an echocardiogramiswarranted
to screen for IDC and/or hypertrophic
cardiomyopathy sinceit istreatable.*>*

IDC and hypertrophic cardiomyopathy are not
specifically addressed inthe NFPA 1582 standard.’®
However, at aminimumthey would beconsdered a
Category B medicd condition, defined as*amedica
condition that, based onitsseverity or degree, could
(our emphasis) precludeaperson from performing
asafirefighterinatraining or emergency operationd
environment by presenting asignificant risk tothe
safety and hedth of thepersonor others.” Itisunclear
whether the periodic medical evaluation
recommended by NFPA 1582 would have detected
thesetwo conditions, let alone prevented, histragic
and untimely degth.

RECOMMENDATIONS

Thefollowing recommendationsaddresshedlthand
safety generally. It is unclear if any of these
recommendations could have prevented the sudden
cardiac arrest and subsequent death of this Fire
Fighter. Thislistincludessome preventive measures
that have been recommended by other agenciesto
reduce the risk of on-the-job heart attacks and
sudden cardiac arrest among firefighters. These
recommendations have not been evaluated by
NIOSH, but they represent published research or
consensusvotesof technical committeesof theNFPA
or fire servicelabor/ management groups.

Recommendation #1: Conduct mandatory
preplacement medical evaluations consistent

with NFPA 1582 to determine a candidate’'s
medical ability to perform duties without
presenting a significant risk to the safety and
health of themselves or others.

Guidance regarding the content and frequency of
preplacement medical eva uationsand examinations
for firefighterscanbefoundin NFPA 1582, Sandard
on Medical Requirements for Fire Fighters and
Information for Fire Department Physicians,®®
and inthereport of the International A ssociation of
FireFighterd/Internationa Association of FireChiefs
(IAFF/IAFC) wellness/fitness initiative.’® The
Department isnot legally required to follow any of
these standards. Nonetheless, we recommend the
City and the Fire Department be consistent with the
aboveguideines.

In addition to providing guidance on thefrequency
and content of themedical evauation, NFPA 1582
provides guidance on medical requirements for
persons performing fire-fighting tasks. NFPA 1582
should be applied in a confidential,
nondiscriminatory manner. Appendix D of NFPA
1582 provides guidance for fire department
administrators regarding legal considerationsin
applying the standard.

Applying NFPA 1582 dsoinvolveseconomicissues.
These economic concerns go beyond the costs of
adminigteringthemedica program; they involvethe
personal and economic costs associated with the
medical evaluation results. NFPA 1500, Sandard
on Fire Department Occupational Safety and
Health Program, addressestheseissuesin Chapter
8-7.1and 8-7.2.%

Thesuccessof medica programshingeson protecting
the affected firefighter. The Department must (1)
keep themedical recordsconfidential, (2) provide
dternateduty postionsfor firefightersinrehabilitation
programs, and (3) if thefirefighter isnot medicaly
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qudifiedtoreturntoactivefire-fightingduties, provide
permanent alternate duty positions or other
supportive and/or compensated dternatives.

Recommendation #2: Provide mandatory
annual medical evaluations consistent with
NFPA 1582 to determine fire fighters' medical
ability to perform duties without presenting a
significant risk to the safety and health of
themselves or others.

Guidance regarding the content and frequency of
periodic medical eval uationsand examinationsfor
firefighterscan befoundin NFPA 1582, Sandard
on Medical Requirements for Fire Fighters and
Information for Fire Department Physicians,®®
and inthereport of the International A ssociation of
FireFighterd/Internationa Association of FireChiefs
(IAFF/IAFC) wellness/fitness initiative.’® The
Department isnot legally required to follow any of
thesestandards. Nonethel ess, we recommend the
City and Fire Department wor k together to establish
the content and frequency to be consistent with the
aboveguidelines.

Recommendation #3: Incorporate exercise
stress tests into the Fire Department’s medical
evaluation program.

NFPA 1582 and the IAFF/IAFC wellness/fitness
initiative both recommend at least biannua EST for
firefighters.®®® They recommend that these tests
begin at age 35 for thosewith CAD risk factorsand
at age40for thosewithout CAD risk factors. The
EST could beconducted by thefirefighter’ spersond
physician or the City contract physician. If thefire
fighter’s personal physician conductsthetest, the
results must be communicated to the contracted
physician, who should beresponsiblefor decisions
regarding medica clearancefor fire-fighting duties.

Recommendation #4: Phase in a mandatory
wellness/fitness program for fire fighters to
reduce risk factors for cardiovascular disease
and improve cardiovascular capacity.

Physicd inactivity isthemost prevalent modifiable
risk factor for CAD inthe United States. Additionaly,
physical inactivity, or lack of exercise, isassociated
with other risk factors, namely obesity and diabetes
NFPA 1500, Standard on Fire Department
Occupational Safety and Health Program,
requires awellness program that provides health
promotion activitiesfor preventing health problems
and enhancing overall well-being.% In 1997, the
I nternational Association of FireFighters(IAFF) and
theInternational Association of Fire Chiefs(IAFC)
published acomprehensiveFire Service Joint Labor
Management WelIness/FitnessInitiativetoimprove
firefighter quality of lifeand maintain physical and
mental capabilities of fire fighters. Ten fire
departmentsacrosstheUnited Statesjoined thiseffort
to pool information about their physical fithess
programs and to create a practical fire service
program. They produced a manual and a video
detailing elements of such aprogram.®® TheFire
Department should review thesematerid stoidentify
applicableelements. Other large-city negotiated
programs can al so bereviewed as potentia models.

Recommendation #5: Carboxyhemoglobin
levels should be tested on symptomatic or
unresponsive fire fighters exposed to smoke.

Unfortunately, acarboxyhemoglobin level wasnot
doneat thehospita; thiswould have provided agood
assessment of the victim’'s exposure to carbon
monoxide. It is unlikely, however, that his
carboxyhemogl obinlevel would havebeen eevated
giventhevictim’'sestimated time of smokeexposure
andthefact that heworean SCBA duringinitia fire-
fighting operations. Furthermore, knowledgeof his
carboxyhemoglobinlevel would not have affected
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his treatment or outcome since he was aready
receiving 100 percent oxygen by intubation and was
pronounced dead shortly after arrival at thehospital.
Nonetheless, to assist theinvestigation of fire-related
deaths, we recommend performing
carboxyhemoglobin levels to rule out carbon
monoxide poisoning.
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Tablel. Known Causesof Dilated Cardiomyopathy?®

Toxins
Ethanol
Chemotherapeutic agents(doxorubicin, bleomycin)
Cobalt
Anti-retroviral agents(zidovudine, didanosine, zalcitabine)
Phenothiazines
Carbon monoxide
Lead
Cocaine
Mercury

MetabolicAbnormalities
Nutritiona deficiencies(thiamine, slenium, carnitine)
Endocrinologic disorders (hypothyroidism, acromegaly, thyrotoxicocis,
Cushing'sDisease, pheochromocytoma, diabetesmellitus)
Electrolytedisturbances (hypoca cemia, hypophosphatemia)

Infectious
Vird (coxsackievirus, cytomega ovirus, humanimmunodeficiency virus)
Rickettsa
Bacterid (diphtheria)
Mycobacteria
Fungdl
Paragitic (toxoplasmosis, trichinos's, Chagas' disease)

Noninfectious
Collagen vascular disorders (scleroderma, lupus erythematosus, dermatomyositis)
Hypersengtivity myocarditis
Sarcoidosis
Peripartum dysfuncion

Neuromuscular Causes
Duchenne smuscular dystrophy
Facioscapulohumera muscular dystrophy
Erb’slimb-girdledystrophy
Myotonic dystrophy
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